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3,5-Dimethyl N-(phenyl)methylpyridinium bis(trifluoromethanesulfonyl)imide (6·NTf 2 )
3,5-Dimethylpyridine (1.1 mL, 9.3 mmol) and benzyl bromide (106, 1.4 mL, 11.2 mmol, 1.2 eq.) were dissolved in dry MeCN (10 mL). The reaction mixture was then stirred at rt for 12 h, resulting in the formation of a white precipitate. The precipitate was filtered off and dried to give 6·Br (2.7 g, 9.3 mmol, quantitative yield) as a colorless solid; mp 128 °C; 1 H NMR (300 MHz, CDCl 3 ): δ = 9.27 (s, 40.17; H, 3.37; N, 5.86; found: C, 39.92; H, 3.20; N, 5.84 . The pyridinium bromide salt 6·Br (1.0 g, 3.6 mmol, 1.0 eq.) was dissolved in 5 mL water. LiNTf 2 (1.55 g, 5.44 mmol, 1.5 eq.) was dissolved in 2 mL water and added to the reaction mixture with vigorous stirring. After completion of the addition, the reaction mixture was stirred for another 1 h. The reaction mixture was filtered to give 1.23 g (2.5 mmol, 71 %) of 5·NTf 2 H, 3.37; N, 5.86; found: C, 39.92; H, 3.20; N, 5.84 .
4,N-Dimethylpyridinium bis(trifluoromethanesulfonyl)imide (7·NTf 2 )
To a solution of 4-methylpyridine (5.0 g, 53.3 mmol) in dry MeCN (20 mL) was slowly added methyl iodide (4.0 mL, 64.3 mmol) at 0 °C. The reaction mixture was then stirred at rt, resulting in the formation of a white precipitate. After stirring overnight, the volatiles were removed under reduced pressure. The solid residue was triturated with 5% EtOAc/hexanes for 3 times and dried to give 7 The pyridinium iodide salt 7·I (9.6 g, 40.8 mmol) was dissolved in water (50 mL). A solution of LiNTf 2 (14.0 g, 49.0 mmol) in water (20 mL) was added to the reaction mixture at rt with vigorous stirring, resulting in the formation of a white precipitate. After stirring for 1 h, the resulting solid was collected by suction filtration and washed with water to give 7·NTf 2 (14.2g, 36.6 
General procedure for the condensation of styrenes 1 with aldehydes 2 to give 3
In a screw-capped vial, a mixture of molecular iodine and 6·NTf 2 (1:1, 0.5-5 mol%) was dissolved in dry DCM (4 mL/10 mmol scale based on 1) by stirring for ca. 10 min. To this solution, aldehyde 2 (20 mmol, 2 equiv) and styrene 1 (10 mmol, 1 equiv) were added successively. The vial was closed tightly and the reaction mixture was stirred at rt or at 40 °C (see Table 2 for reaction conditions). The resulting dark brown mixture was then diluted with EtOAc (25 mL), washed with 10% aq Na 2 S 2 O 3 (2x10mL), brine and dried over anhydrous Na 2 SO 4 . After filtration and evaporation, the crude product was purified by flash column chromatography on silica (EtOAc/cyclohexane) to give the 1,3-dioxane 3. The diastereselectivity was determined by either GC or NMR of the crude reaction mixture.
2,4,6-Trimethyl-4-phenyl-1,3-dioxane (3aa). This product was obtained from the reaction between α-methyl styrene (1a, 1.30 mL, 10.0 mmol) and paraldehyde (2aʹ′, 0.93 mL, 7.0 mmol) in the presence of molecular iodine (0.127 g, 0.5 mmol) and 6·NTf 2 (0.194 g, 0.5 mmol) in dry DCM (4.0 mL) at 40 °C for 4h. The crude product containing a mixture of 3aaA/B in a ratio of 80:20 (GC analysis) was purified by CC on silica gel (2% EtOAc/c-Hex) to give 3aa (1.76g, 8.5 mmol, 85%) as a colorless syrup; R f (EtOAc/hexane 1:4) = 0.59 (3aaB) 28.8, 28.3, 28.0, 27.7, 26.6, 26.5, 26.1, 25.84, 25.80, 25.75 
4-Methyl-2,6-di(phenethyl)-4-phenyl-1,3-dioxane (3ac).
This product was obtained from the reaction between α-methyl styrene (1a, 0.65 mL, 5.0 mmol) and 3-phenylpropanal (2c, 1.3 mL, 9.8 mmol) in the presence of molecular iodine (0.063 g, 0.25 mmol) and 6·NTf 2 (0.097 g, 0.25 mmol) in dry DCM (2.0 mL) at 40 °C for 4h. The crude product containing a mixture of 3acA/B in a ratio of 71:29 (GC analysis) was purified by CC on silica gel (2% EtOAc/c-Hex) to give 3ac (1.54 g, 4.0 mmol, 82% based on 2c) as a colorless viscous liquid; R f (EtOAc/hexane 1:4) = 0.64 (3acB), 0.57 (3acA); 1 H NMR (300 MHz, CDCl 3 ): 3acA: δ = 7. 2,6-Diheptyl-4-methyl-4-phenyl-1,3-dioxane (3ad). This product was obtained from the reaction between α-methyl styrene (1a, 0.65 mL, 5.0 mmol) and n-octanal (2d, 1.6 mL, 10.2 mmol) in the presence of molecular iodine (0.063 g, 0.25 mmol) and 6·NTf 2 (0.097 g, 0.25 mmol) in dry DCM (2.0 mL) at 40 °C for 4h. The crude product containing a mixture of 3adA/B in a ratio of 78:22 (GC analysis) was purified by CC on silica gel (2% EtOAc/c-Hex) to give 3ad (1.54 g, 4.0 mmol, 82%) as a colorless liquid; R f (EtOAc/hexane 1:9) = 0.73 (3acB), 0.67 (3adA); 1 H NMR (300 MHz, CDCl 3 ): 2,6-Dibutyl-4-methyl-4-phenyl-1,3-dioxane (3ae). This product was obtained from the reaction between α-methyl styrene (1a, 0.65 mL, 5.0 mmol) and npentanal (2e, 1.1 mL, 10.0 mmol) in the presence of molecular iodine (0.063 g, 0.25 mmol) and 6·NTf 2 (0.097 g, 0.25 mmol) in dry DCM (2.0 mL) at 40 °C for 4h. The crude product containing a mixture of 3aeA/B in a ratio of 63:37 (GC analysis) was purified by CC on silica gel (2% EtOAc/c-Hex) to give 3ae (1.34 g, 4.6 mmol, 92%) as a pale yellow liquid; R f (EtOAc/hexane 1:4) = 0.69 (3aeA and 3aeB) 2,6-Diisobutyl-4-methyl-4-phenyl-1,3-dioxane (3af). This product was obtained from the reaction between α-methyl styrene (1a, 0.65 mL, 5.0 mmol) and iso-pentanal (2e, 1.1 mL, 10.0 mmol) in the presence of molecular iodine (0.063 g, 0.25 mmol) and 6·NTf 2 (0.097 g, 0.25 mmol) in dry DCM (2.0 mL) at 40 °C for 4h. The crude product containing a mixture of 3afA/B in a ratio of 66:34 (GC analysis) was purified by CC on silica gel (2% EtOAc/c-Hex) to give 3af (1.18 g, 4.1 mmol, 82% based on 2e) as a pale yellow liquid; R f (EtOAc/hexane 1:4) = 0.70 (3afB) Chlorophenyl)-2,6-dimethyl-1,3-dioxane (3ca) . This product was obtained from the reaction between 4-chlorostyrene (1c, 1.29 mL, 10.0 mmol) and paraldehyde (2aʹ′, 0.93 mL, 7.0 mmol) in the presence of molecular iodine (0.127 g, 0.5 mmol) and 6·NTf 2 (0.194 g, 0.5 mmol) in dry DCM (4.0 mL) at 50 °C for 8h. The crude product containing a mixture of 3caA/B/C in a ratio of ca. 77:10:13 (GC analysis) was purified by CC on silica gel (2% EtOAc/c-Hex) to give 3ca (1.36g, 6.0 mmol, 60%) as a pale yellow solid; mp 70 °C; R f (EtOAc/hexane 1:4) = 0.46 (3caA) 
4-(4-

4-(4-Acetoxyphenyl)-2,6-dimethyl-1,3-dioxane (3da).
This product was obtained from the reaction between 4-acetoxystyrene (1d, 1.50 mL, 9.9 mmol) and paraldehyde (2aʹ′, 0.93 mL, 7.0 mmol) in the presence of molecular iodine (0.126 g, 0.5 mmol) and 6·NTf 2 (0.192 g, 0.5 mmol) in dry DCM (4.0 mL) at rt for 5h. The crude product containing a mixture of 3daA/B/C in a ratio of 54:18:28 ( 13 C NMR analysis) was purified by CC on silica gel (5-10% EtOAc/cHex) to give 3da (1.36g, 5.4 mmol, 55%) as a colorless liquid; R f (EtOAc/hexane 1:2) = 0. 
2,6-Dimethyl-4-(4-methylphenyl)-1,3-dioxane (3ea).
This product was obtained from the reaction between 4-methylstyrene (1e, 1.30 mL, 9.7 mmol) and paraldehyde (2aʹ′, 0.90 mL, 6.8 mmol) in the presence of molecular iodine (0. 
4-(4-Methoxyphenyl)-2,5,6-trimethyl-1,3-dioxane (3ga).
This product was obtained from the reaction between trans-anethole (1g, 1.50 mL, 10.0 mmol) and paraldehyde (2aʹ′, 0.93 mL, 7.0 mmol) in the presence of molecular iodine (13 mg, 0.05 mmol) and 6·NTf 2 (19 mg, 0.05 mmol) in dry DCM (2.0 mL) at rt for 22h. After workup and extraction with DCM, the crude product containing a mixture of 3gaA/B/C in a ratio of 75:20:5 (GC analysis) was purified by CC on silica gel (5% EtOAc/c-Hex) to give 3ga (2.01 g, 8.5 mmol, 85%) as a colorless liquid; R f (EtOAc/c-Hex 1:2) = 0.62 (3gaA), 0.57 (3gaB). 
4-(4-Hydroxy-3-methoxyphenyl)-2,5,6-trimethyl-1,3-dioxane (3ha).
This product was obtained from the reaction between isoeugenol (1h, 1.50 mL, 10.0 mmol) and paraldehyde (2aʹ′, 0.93 mL, 7.0 mmol) in the presence of molecular iodine (13 mg, 0.05 mmol) and 6·NTf 2 (19 mg, 0.05 mmol) in dry DCM (2.0 mL) at rt for 20h. The crude product containing a mixture of 3haA/B in a ratio of 78:22 (GC analysis) was purified by CC on silica gel (8% EtOAc/cHex) to give 3ha (2.26 g, 9.0 mmol, 90%); R f (EtOAc/c-Hex 1:2) = 0.42 (3haA), 0.35 (3haB). The structure was confirmed by X-ray analysis, see section 4.2. This product was obtained from the reaction between 1H-indene (1i, 1.20 mL, 10.0 mmol) and paraldehyde (2aʹ′, 0.93 mL, 7.0 mmol) in the presence of molecular iodine (26 mg, 0.1 mmol) and 6·NTf 2 (38 mg, 0.1 mmol) in dry DCM (4.0 mL) at rt for 24h. The crude product containing a mixture of 3iaA/B in a ratio of 61:39 (GC analysis) was purified by CC on silica gel (2-5% EtOAc/c-Hex) to give 3ia (1.43 g, 7.0 mmol, 70%) as a colorless liquid; R f (EtOAc/hexane 1:4) = 0.49 (3iaA), 0.42 (3iaB). Figure S1 . ORTEP of the X-ray crystal structure of 5·NTf 2 . Thermal ellipsoids are drawn at 50 % probability level. Figure S2 . ORTEP of the X-ray crystal structure of 3haA. Thermal ellipsoids are drawn at 50 % probability level. 
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